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Managing the complexity of the democratic backsliding problem with
root cause analysis andeedback loopmodeling

A precipitous backward slide from democracy to authoritarianism is underway. However,
despite decades of effort, we laglcomprehensiviheory explairing why the problem

occurs, why past soluticstrategis have failed, andhy differentfuture solution

strategis would have a high probability of succe®¥ge argue thiss becaus®f the

extreme complexity of the problefortunately, problems dfigh complexityhave long

been analytically solved by industry. At the core of their approach lie two powerful tools:
root cause analysisupported byeedback loopnodeling These tools ffer considerably

more analytical power fawomplexproblems thamstatistical analysis, the current leading
tool of political scientists. Tharticlereviews the methodology behind thés® tools,
demonstrates how they can be applied, and offers sugge#tiofurther research.

Keywords: democratic backsliding; authoritarianigmmplexsystemssystems thinking;
root cause analysifeedback loopssystem dynami¢gsagentbased modeling

Introduction

After centuries of de aftercativato gutbsracy, aappgd by i t f u |
collapse of the Soviet Union in 1991, Fukuydhaa mous|ly decl ared fithe
had arrivedLiberal democracy ha@upposedlyproven itself superior to all other forms
of government and wouleiventually become the universal norm, based on the widespread
assumption that high economic development requires the efficient mechanisms of liberal
democracy. This optimistic prediction was shattered by arrival of a steieg wave
autocratization bégning around19943

The topic of fAwhy democracies break down
attent i on 0* Howeven despith thi$ effgrvdaldner and Lust founll we | ac k
theories to explain backsliding, though we have long engaged in a pertespsnable
debate about the causes of democratic transitions, democratic breakdowns, authoritarian
resilience, and d¥®Smweaiaftii cca lcloyn,s ofl ti ldeart @ 0insd . a
question of under which c i°Owavnetieafounde s mi ght
many insights, buto comprehensive explanation and thus no clear path to analytical
solution.This is the theory gap.

Our research questiasithus WHY is democracyusceptible tdacksliding?Ve
wish to make only a small solid advance, whetessarilyimits research scop&/e do
notseek toexplain the timing or causes thfethree waves of autocratizatiomorthe
ascent of democracWe address only the case where reasonably fair eleqgienalil

However the history of the problem points to a deegeestion WHY has such
prolonged effort by such capable scholars not led to a satisfactory theory by now? Based
on our research, we conclude tiremaryreasons the extremecomplexity of tle
backsliding problem, which includesghtbillion people,over180 nations, and thousands



of political executive®ver thehistory of modern democracyo merely measure
problems symptomiequires over27 million data pointsovering over 450 indicators
one of the leading democracy indexes, that-@am. High problemcomplexity vastly
exceeds the analytical capabilityafrrentpolitical scierte methodsThis is the method
gap, which has caused the theory gap

Fortundely, problems of extreme complexity have long been solved by industry.
The leading tool is root cause analysis (RCA). Examples of maturelR€&d processes

are Tot al Quality Management, Lean Producti

Tool, SixSig;a, and MECE i ssue trees. Six Sigma,
process, is used by 100% of aerospace, motor vehicle, electronics, and pharmaceutical
companies in the Fortune 5BMECE issue tre€sare the primary problersolving tool

forthewos | dés top three management strategy ¢

RCA at its most basic level is generic. For difficult problems it must be wrapped
with a process that fits the problem, such as the maturelBS&d processes listed above.
Surveyng the literature, we found no R@#ased method was available for difficult large
scale social problems so we were compelled to develop one, a common occurrence on

t

on

novel <c¢classes of probl ems. For example, AAf

of thecommercially available tools and methods would support a comprehensive root
cause analysis of all the unique probl ems
to create RCAT, their own Root Cause Analysis T8ol.

For our problem class we created a talled social force diagrams, described
later. To supplement the diagrame&e employed feedback loop simulation modeling using
system dynamics. These tools allowed us to identify the essential causal structure of the
backslidingproblem, which contains thal-importantmainroot cause and the high
leverage point for resolving it. We then, on a preliminary baalgjated the analysis by
confirming existence of the main root cause and high leverage point with a controlled
experiment.

While we are far frona complete explanation of the backsliding prohlem feel
we have identified the backbone of the problem, in terms of the strategy needed to find

and resolve the probl emds mdeasanbedheree cause.

sincerely hope, will lustrate tgpolitical scientistghat there is @otentiallystronger
approach to problem analysis than statistical analysis.

The remainder of tharticlereviewsthe theory gapdescribes a suitable method
based on RCA and feedback loop modelprgsents method application results, and ends
with conclusionsand suggestions for further research

Theories of backsliding

Review of the backsliding literature is divided into threggarhe review of
Waldner and Lust in 2018, our own review, and the2a@2ory-building project of
Dem which included an exhaustive review of the causal literature.

In 2018Waldner and Lust surveyed the literature to identify and evaluate
theories eglainingdemocratic backslidingax theory familieswere found These

a



fiemphasizgolitical agency, political culture, political institutions, political economy,
social structure and political coal i ti
set of looselyelatedfactors that could logicallgontribute tdbacksliding. None offer a
rigorous theoryforcingWaldner and Lusioc oncl ude t hat nAdespite th
well-populated theory families, we do not have an obvious theoreticalviraikéor
explaining backsliding. o

Our own review foundhreemore theory families and one general theory. From an
RCA perspective, a causal theory miadta bare minimuiidentify the problem
symptoms, intermediate cagsand root causes. Using this perspective, we created simple
causal diagrams for each theory fan{ifygure J.

ons,

1. Agency-Based 2. Political Culture 3. Political Institution 4. Political Economy 5. Social Structure and

Theories Theories Theories Theories Political Coalitions
Democratic Democratic Democratic Democratic Theone§
backsliding backsliding backsliding backsliding Eenllolc_:gatlc

acksliding
Backsliding decisions made Political E;(cuset%r motiva:_ion Likelihood of
by politicians, judges, outcomes orant t(_emocra Ic backsliding or Political implications
CSOs, and other actors f \ actions democratizing
Widely Shapi f Accountability Government Four main political- Potential for group
Actor behavior factors, shared aplrrgy o to citizens performance economic variables: conflict and polarization
like personal attributes, cultural l‘))gggv?osr o 1. Level of income
intellect, strategies used, preferences Accountability to 2. Income distribution

interaction with other

other institutions

3. Income source

Groups of heterogenous

actors, commitment to \ f 4. Short-term citizens, caused mainly
democracy, etc. - macroeconomic _by economic and
’ Political culture Various political institutions performance sociocultural differences
6. International Factors 7. Catalogue of 8. Misinformation 9. Long-Term Non- 10. Fukuyama's Three -
Theories Preventions and Theories Cultural Theories Main Causes Theory Essential
Democratic Responses Theories Democratic Democratic Democratic Causal Structure
backsliding Democratic backsliding backsliding backsliding Problem
backsliding symptoms
Effect on the other five Economic ine i
: . Successful et Decline in
theories of behavior Poor preventions deception implications  pojarizing | authority of Intermediate
* and responses divide based trusted causes
on identify traditional
International actor, such f k Fact-checks, articles, Geography, natlrl]ral politics ~ social T
as military occupation, social media posts, res_oulrtces, W‘?a:)‘le'tr' institutions
democratizing or Catalogtl_Je of Catalogue of news, etc. pointing aaned u:::(cs.m i Appearance of the global Root causes
autocratizing pressures preventions  responses out the truth internet and social media
Figure 1. Cause-and-e f f ect di agrams f or Wal dn e rresadditionalust 6 s

famil.i

es,

Fukuyamads

contain essential causal structure. Instead, all dwell on the superficial layer of the problem.

t h e or yThe mangointis romreftthe théories a u s a |

Theseventh theory familgrgues that backsliding occurs because the right solutions are
not in place. What the right solutions are is franmedrganized collections gdrevention
and responssolutions. Catalogues of recommengbedicies tend to be mostly
preventativesuch asfe Brooking| n s t i tenids bf @enaacy PlaybooksThe

X
st

2021 playbook lists ten policy groups containing a total of 77 specific policies, such as
ACommit to protecting and deterring undue internal (domestic) and external (international)

interferene i n the stages of t he prevendon and @sponper o c e s S
gaps to fill is the resilience schddli De mocr ati c resilience is the
regime to prevent or react to challenges without losing its demochatiacteré T her e

are multiple entry points to interveneé. o0 E
solutions.



The eighth theory family encompassesrk on the role of misinformation in
politics andbacksliding s uch as Btadytof networkeropagaadh and s
Lodge and Taber 6¥%onmotivajed reasonimg tmegry-Mea md s cltat e st
Democracy Repon ot es t hat HfAAutocr at i enisigf@mmadonn ment s
to shape domestic and international opinion in theirdavo 0

Fukuyamadoes not attempt to provide a comprehensive theory, but rather to find
the backsliding problemMbés main causes. He f

(1) A polarizingdivide based on identity politic¥heleft represents oppressed
minorities and those who believednality of life for all. The right represents
intolerantpopulistnationalism, based athnic superiority and beli¢f h aur i
countryis being taken over by a cabal of immigrants, foreign competitors, and

elites who are complicit in the theft. o
(2) Appearance of the global internet and social medlize right exploits reinforcing
feedback | oops that reward Aconspiracy s

than the truth and encourage echo chambers of confirmation bias.

(3) The decline in authority dfusted traditional social institution@ike large news
organizationsjor facts and newd he void has been filled by social media, which
is muchless trustworthy.

While the first cause falls into tHdth theory family,the second and third causes
donot fit any theory famil. Yet theyoffer a powerful partial explanation foacksliding

The ninth theory family is wellescribed by Gerrift§as part ohis examination
of long-term structural causelsong-termnontculturalforceslike geographynust ke
considered even though they cannot be chargjede they affect economic development,
which in turn affects predisposition to democracy.

We found only one comprehensive analysis and theoy,evmétgly ofWhy
Democracies Develop and Declimublishe in book formin 20221° Thestudyutilizes
V-Demdateandiii s t he most authoritative and encomj|
cause f democr ati z afitaliccaddednd reversal s. o0

Before a final chapter on summary theory, the study divides research on potential
causes of tWhgDemacmadied Bevelop andl Reclimdo five chapters.

These correspond to the theory families of Figure 1. The chapters are geography and
demogaphics (Geography family 9. Demographics fits family 5.), international
influences (family 6), economic factors (family 4), political institutions and democracy
(family 3), and social forces and civil society with consideration of contentious politics
(family 2 and 5).



Evaluation of theories under the lens of root cause analysis (RCA)

How RCA works

The standard method for solving difficult business problems is some version of
RCA, since all causal problems arise from their root causeausal problem occurs
when problem symptoms arise from one or more root causes, each of which must be
resolved (rectified) to solve the probl em.
Examples of noitausal problems are math problems, scienticalery, information
search, and puzzle solving. Because all causal problems arise from their root causes, RCA
is the basic process all of us follow when solving a causal problem, whether RCA
terminology is used or not. RCA employs hundreds of suppdudirlg and techniques
including many forms of statistical analy$?s

A root cause is the deepest cause in a causal chain (or the most basic cause in a
feedback loop structure) that can be resolved with practical solutions, without side effects
thatcreate other equal or bigger problems. Resolved means the problem will probably not
recur due to that root cause. If no resolvable root cause can be found, the problem is
unsolvable. If this is the case, problem definition can sometimes be relaxed tthmake
problem solvable, such as raising the maximum allowable global temperature rise for the
climate change problem to make that problem solvable. RCA is the systematic practice of
finding, resolving, and preventing recurrence of the root causes of canisiainps?*

Root causes are found by applying some form of the Five Whys nmi&ti8idrting
at problem symptoms, the analyst asks AWHY
found. This reveals the causal chain (or the feedback loops structure ioamyiex
problems) running from symptoms to intermediate causes to root causes. For difficult
problems this requires asking why many times.

Theory families

Drawing a simple causandeffect diagram (Figure 1) for theory familigmind in
the literaturesllows them to be more easily evaluated. While all have useful concepts,
none attempt t o e x edsent@licaubaystructurehich wobleé pr obl em
include the problembés i mportant intermediat
of related factors and plausible intermediate (proximate) causes loosely connected by
problem stories. Their conclusions are intuitively derived, causimstrikingly different
diagrams, despite the fact that all attempt to explain the same problem. AlMiatkea
path to solutionSee the appendix for evaluationezfch ofthe theories.



The path diagram of the V-Dem study

This is theonly theorybased onmaexhaustive literature review asdmprehensive
analysisthatwe are aware ddt this time so it isexamined at length.

The final chapter synthesizes previous chajneliingsinto a comprehensive
theory. Path diagrams fopolyarchylevels upturn anddeclineare presented. The last is
shown. (Figure 2)
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Figure 2. i Pat h deteangnardasmf downturn in polyarchy. Solid lines represent positive
effects; dashed lines represent negative effects. Line widths are proportional to the standardized
coefficients. 2&Polyarchy consists of 24 factors in the Electoral Democracy Index (elected officials
factors are excluded). Standardized coefficients and notes were added.

Polyarchy

Problem symptoms

Like the theories irrigure 1, he path diagrarof Figure 2lacks thebackslidingp r o b | e mé s
essential causal structuwh er e woul d you st ar trootocauses?e s ol vi n
Looking ahead, compare Figure 2 to the caarsgeffect diagrams abur analysis in

Figures6 and7. Theseprovide thenecessary causal structure dei@mibeginsolving the

problemat the root cause levédecause of the comprehensive exatam of problem

behaviour.

The reason for this difference is tathe path diagranthe relationships are
correlationsthat attempt to validate causend-effect They are nothe comprehensive
hypothesesf causeandeffectrelationshipsused inRCA causal diagramsuch as A and
B cause Cor thecauseand-effectequationsused infeedback loop simulatiomodels
(suchasAxB=,

In difficult complex problemshighly detailedcauseandeffectstructuresare
required tadentifya p r o bsemtial 6Gasisal structure and especiallyith leverage
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pontsiPat h analysis is intended not to discov
of the causal model formulated by a researaheFinding a significant fit of a path model

to adata set does not demonstrate that relationships among variables are causal, because
causation may be made by external elements to the statistical process of path@&halysis.

Yet t he st udhecassesd #emocratzatidniand deversals

Thest udy reported that fAThe nsgsten | mport ant
movements cont r i(d248)Betartow coretatomitdicatetne strangest
input to Downturn is Polyarchy. That relationship would seem to be the most important
finding, sinceit is the largestlirectcause of backsliding.

A rule-of-thumb for interpreting medical correlations is .9 to 1.0 very high, .7 to .9
high, .5 to .7 moderate, .3 to .5 low, and 0 to .3 negligiildose for political science are
similar, with .20 to .30 for moderate, .10 to .20 negligible, and 0 to .10%A@yethese
standards the correlational strengths in the path diagram are quaedovould seem to
offer little explanatory power.

The pathdiagram was built by examining-Mem data related to the problem of
decline, and then teasing out a diagram based on path analysisherently biases the
diagram toward variables that have been measw¥dat about unmeasured variables
that are parof the essential causal structure? They are omii@uwhitting structures or
variables known to be important because numerical data are unavailable is actually less
scientific and less accurate than using your best judgment to estimate theib¥alues.

Thest udy aut hor s ac k nibisard td beecertairevee havee s s e s . i
specified our models correctlyhere are many variables in play and the number of ways
to combine them in path diagrams increasmsbinatoricallywith the number of
variables. €& We have relied heavily on mode
heavily. o ( p B9pcontrastRCA lacksthe corabihdtaia problensince
the causal model is built BYHY questionssystem inspetion, measuremenand
experimentatiorfsuch asvith model scenarios, laboratory panels, and-weald pilot
projectg as neededf the simulation model is calibrated, the ease of comparing model
scenarios to problem behaviour data is especially uafaiodel validation.

Simulation modelingolvesanothep r obl em expressed in the ¢
identification fr om feasilpestrategnpmassessingtheé 1 s r ar
guestions asked,italics addepRC and teedkackibp rhoplelsbl8e
this problem two ways: (1) By identifyirmvery small number of high leverage points,
which canthenbe experimentally tested with laboratory and field experiments. Since this
is such focused work it becomes quite feasible, as this gapewnstrates later with the
Truth Literacy Training study(2) By rapid lowcostexperimentation via calibrated
simulationmodelng, as describeth alatersection.

Unli ke path analysi s, RCA doesndét need e
highly useful conclusions, since it relies on finding the overall causal structure that makes
sense from an RCA viewpoint, using feedback loop modeling as necessary. Relationships
areapproximatedas necessary. For example, Figantains no equations or



correlations. The model behind Figures an uncalibrated qualitative model, so it uses
approximated equatiorad constants

Comparing RCA to path diagrams brings to
Al't i s better to hayveghtguestienghptraroexactramsweetother s we r
wr ong g 1la RGA tkemightquestions are a series of razor sharp WHY questions
starting at problem symptoms. In path analysis, the unsharp question is: Given all this
observationatiata abousymptoms ad possiblecausesand all this data analysis results
(from previous chaptersyvhat diagram makes the most cawsal best fisense? There
are no inherently properly focused questions inddifiocapproacho finding the right
combinatorial instangevit h t he result that Aéit is hard t
our models correctly. o

In the path diagram, Downturn is the outcome variabldi s t he pr obl emés
symptomsWe assume Downturn is a falling Electoral Democracy InBekyarchy, as an
index ofthe health oElectoraldemocracy, igproblemsymptomsyY et Polyarchy is a
laggedinput to Downturnas well as other variables that lead to input to Downf{Tinat
should not be the case, as symptoms do not cause outcomes. SyamgtonisomesThe
analsisexplains theelationshipbetween Polyarchy aridownturn in a similar modedn
upturnswi t h A One power f ul direct cause of uptur
(p241)Thatlaggedproblem symptoms correlaggronglywith the outcome variable
indicatesthe presence of feedback loapigh delaysbetween Downturn and Polyarghy
which would justify the relationshi’hesdoopsare not shown or discussétill,
identifying the presence promisingfeedback loops to bavestigated is a powerful
contribution.

Bellemaré® examined use of lagged explanatory variaBlesd concllagded t ha
identification is almost never a solution to endogeneity problems in observatioré@al data
we characterize precisely the conditionsemahich lagging an explanatory variable can
achieve causal identification: these are (i) serial correlation in the potentially endogenous
explanatory variable, and (ii) no serial correlation among the unobserved sources of
endogehhesetopdmearim 0 dynami cs amo Wegdoubhtltebser vabl
seconccondition can be met, since the highly Aorear behaviour of problem symptoms
in Figure8 indicates the presence of many strong feedback loops.

Nor can the first condition be met. For exampte, first four factors in the
Electoral Democracy Indexre government censorship of media, harassment of
journalists, media selfensorship, and media biZOnce backsliding begins due to
dominance of artilemocracyparties and politicians ielections, mcreases in the first
three factors cause an increase in the fourth. The fourttheaimcrease voter support of
antrdemocratic parties and politicians. That leads to further increases in the first three
factors, and so, as the feedback Igops round and roundihe same loop is in play once
democracyascent begins due to dominance of-gemocray actors.This loopmeans an
arrow running from Downturn tBolyarchymust be addedvhich makes Polyarchy an
endogenous variable, causing thetfagndition to not be met.



If feedback loops exist in the causal structure, then path analysis cannot te used
validate that structur@xcept orsmallportions of the structuneithout loop$ since
Wr i ght 6s r ulPatsdiagrams are dirediecydlicegthphs, whichy definition
must have no feedback loo@uriously, the path diagram contains a feedback loop
betweerliteracy andagriculturalincome Perhaps one arrow is laggéfiso, this indicates
the presence of feedback loops drgrelaionshipbehaviourWe al so not e t hat
8.2 Path diagram of causes of Polyarchy | ev
Polyarchy causes institutionalized parties, which causes agricultural income, which causes
Polyarchy.

The studyfoundthreetheoieswe consider insightfufiPu nct uat ed equi | i b
interrupting periods of stability, a Aprote
authoritarian regimes, ardree different modes (level, upturn, and downturn) of
democratic systernehaviourde t o fAdi f f er e n toAlksaggest fustfer c au s a |
productive lines of research.

While the study has moved backsliding research forwatidthe above three
theories andlemonstration thagynthesiof a wide range of researaito acomprehensive
explanatory theoris possible the problems with the path diagram discussed above
suggesthat path analysis is not suitable as the-tepel tool forfinding the essential
causal structureof the backsliohg problem

Study authors acKnowaetdigteat hae &halrgei s |
[including] it forces us to omit variables that have not been measured in our large
sampl eé. Nev er t hthd besst macticalvweaio evalmate thd gemnal truth
of beliefs about causes of democracy and it
conclusion we suspect, is because political scientists are unaware alfeheativeof
RCA and feedback loop modeling.
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The three stages of model-of-understanding maturity

Multiple regression can producékack box modedf a problem(Figure 3) In

blackb o x mo d el

of t he

S

system

it he

comput ati

ons

ar e

hi dden

c3aAd hoz anblysisrdadvanceditatistioalemblysis
either with large datasets or case studian,at best creategaey box modelwhere some
of the causal relationships between inputs and outpuishaven orhypothesizedBut a
grey box model is so incomplete that identification of root causeagyhly complex

A

problemss impossibleWh a t 0 ed issadeedback loop modeling approach driven by
RCAto allow construction of glass box model
f unct i on s®ponfodetohessergigl catisalm bei n

mechani s ms

and

structure is the goal from théast.

Stage 1
Black Box Model

inputs
outputs

Theory stories about the
statistical relationship of inputs
to outputs. The causal structure
is unknown.

Figure 3. The three stages of model-of-understanding maturity. The theory families of Figure 1

inputs

Y43

Stage 2
Grey Box Model

Democratic backsliding

Decisions made by politicians
under unconstrained conditions

T

Many factors, like personal attributes,
intellect, strategies used, interaction
with other parties, commitment to

democracy, etc.

—>
L
S
>

A wh i

outputs

Vi

Theory stories about portions
of the causal structure of the
problem. The causal structure
is only slightly known and
often erroneous.

and the path diagram of Figure 2 are grey box models.

Next, weturn our attention to how glass box models can be efficiently, luilt

order to fill the method gap.

c h

Stage 3

overt.l

Glass Box Model

VYV

An explicit model of the
essential causal structure of the

problem, supplemented by
description of the model. The

model is the theory.

A method for solving difficult complex social problems

Social force diagrams

y

outputs

di spl ay

For our problentlasswe created #/pe of caus@andeffect diagram calledocial
force diagram (Figure 4) These usstandard RCA terminology aradstandard fitin-the-
blanks template for diagrammig p r o highd4ewebcausal structure in an efficient

manner.
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Standard Social Force Diagram and Standard Terminology of RCA

Start at Old Symptoms and work from there. Be

sure to get the Root Causes right, because Undesired Mode Desired Mode
everything depends on that. Add additional layers Mode @&
as needed for longer causal chains and additional N Change . .
diagrams for additional subproblems. Old . . New .
Symptoms . _~~  Symptoms
Superficial Solution Forces (S) | . T 1
Low cannot .
Superficial __Pushon » Leverage resolve L |ntermediate New
Solutions Points  because | Causes Intermediate
S<R Causes
Superficial Layer — Easy to see '
Fundamental Layer — Hard to see
Fundamental Solution Forces (F) | N
High can
Fundamental Pushon Lev;?a - resolve . Root New Root
Solutions Pointg iEEE [" Causes Causes
F>
| Root Cause New Root
Forces (R) Cause Forces
Autocratic Ruler Problem
A retrospective example of how a difficult large-scale social old Mode New
problem can be analyzed using root cause analysis. Symptoms Change Symptoms
The gray box is all that can be seen without the right tools. Low median Much higher
quality of life median quality of
while rulers life while leaders
o . much better off slightly better off
Superficial Solution Forces (S) A A
Superficial Solutions Low Leverage Points 'mg’mediam Intemwe;’liate
R, Forced Cannot auses Causes
Revolution, uprising, ""° G", replacement of %9V¢ »  Mostly bad Mostly good
assassination, coup, etc bad ruler with a because rulers leaders
good one S<R A A
Superficial Layer — Easy to see using traditional methods
Fundamental Layer — Hard to see without structural analysis
Fundamental Solution Forces (F) Root oot W e
Fundamental Solutions High Leverage Points Causes Rule by the
The concept that Can No easy way i
Push [ eople, via the
wﬂggzrgsiiwgggiﬁé "% people have rights and_**%  to replace a Eotepr feedback
voter feedback loop therefore must have . 20 bad ruler with loop, checks and
power over rulers F>R agoodone (1) balances, etc.
Root Cause New Root
(1) More broadly, the root cause is low ruler accountability. Forces (R) Cause Forces

Figure 4. Standard social force diagram template, with an example of how the tool may be

applied. One of historyds most intractable probl ems
dictators, and kings. The Autocratic Ruler Problem was eventually solved by invention of modern

democracy, a feedback-loop-based solution. This took thousands of years and much painful trial

and error because the root cause was unknown for so long. Once the first few countries adopted

the solution, the benefits were so attractive that a feedback-loop-driven systemic mode change

occurred and democracy swept most of the world.33

Social force diagrams aogganized into two layers: (1) the superficial (symptomatic)

layer of the problem, where intermediate causes are so easy to see toheyirzety

assumed to be root causes, and (2) the deeper fundamental layer, where by understanding
the problembs feedback | oop structure its
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The superficial layer contains one or more intermediate causes. Some problems
require multiple diagrams, since they contain multiple subproblems (defined by multiple
symptoms) and thus multiple root causes. Difficult problems usually require construction
of a feedback loop model tmalysethe fundamental layer. Without analysis of the
fundamental layer, difficult problems tend to stay stuck in the superficial layer for a long
time, as the Autocratic Ruler Problem did for thousands of years.

Social force diagrams are built by starting at problem symptomglantifying
the causalchawi t h AWHY does this occur?0 questions
As this is done, why past superficial solutions have failed is diagrammed. This is
important knowledge, as it indicates the intermediate causes are indeed intermediate rather
than root auses. After the superficial layer of the problem is understood, the analyst
follows the causal chain down into the fundamental layer to find the root causes and
fundamental solutions.

Knowledge of the superficial layer and why past solutions failegjisredfor
solving difficult problems, because as Pogpexplains(italics in the originat)

We are always learning a whole host of things through falsification. We learn nabhanly
a thing is wrong; we leanwhyit is wrong. Above all else, we gaimaw and more sharply
focused problerrand a new problem, as we already know, is the starting point for a new
development in science.

After the superficial layer is built a new problem that could not be seen before
comes into sharp focus: What is the fesdbloop structuréhatidentifiesthe root cause
of the lowest intermediate cause in the superficial layer? What is the high leverage point
for resolving the root cause? What practical solutions can push on the high leverage point
in a manner so wekkngneered that the root cause stays resolved and the mode change is
relatively permanentBecause each question is so sharply focused, the answer landscape
is relatively small and quickly searched.

The four forces of social force diagrams

Social force diagram®&cuson understandinfpur key forcesS, F, R, and new R
Superficial solutions (force S) fail because force S is always less than root cause forces
(force R), indicated on Figukeby S<R. By contrast, fundamental solutions (forgeadn
succeed because if the solutions are properly desigspdcially their impact on
feedback loop structureforce F can exceed force R, indicated by FPiRts leads to a
systemianode changejuring whichthe old R is replaakby a new RThe new foce R
must be engineered to be strong enough to permanently hold the system in the solved
mode due to the way force F fundamentally changes critical feedback loop structure and
loop dominance.

Once allfour forces are understood aatl key assumptions ka been measured or
tested, the analyst has a sufficiently complete theotlyeggroblem Each of the four
forces provides an explanatory ¢eof the theory This gives the standardsocialforce
diagram theoryof problembehaviar:
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(1) Force SWhy pastsolutions have failed (S<R).

(2) Force RWhy the problem occurs (force R is unresolved)

(3) Force FWhy fundamental solutions can be expected to succeed (F>R)
(4) New Force RWhy the mode change will be relatively permanent

This suggestthat any comprehensive theoryhaiw to solvea difficult social
problem mustadequatelyexplain all four forcesThe above list thus servesthsfour
requirements for a comprehensive theory of backslidihg theory musdentify the four
forces andxplaintheir causal structur&lone of the theaes inFigures 1 and 2meet
these requiremesit Nor doesiny other research we foundfhile this may seem like an
excessively high set of requirements, we see no other minimum set capable of specifying
the information needed to solve problems of this class, due to their extreme complexity.
However, Waldner and Lust sense the third andfioguirements. They
concluded that: (italics added)sociaboecenocr acy
with the incentives and the capacity to impose democracy over the objections of social
forces with anti democr adeiThatsodiakfdroecaalbeces. 0 We
provided bysocial brce F which if properly designed solves the problem and leads to
newsocial brce R.

Feedback loop modeling

A social force diagram summarizes analysis results. For simple problems, the
diagram alone is $ficient. For problers where complexity hides tifeedback loop
structure of any portion of the diagram, feedback lsiopulationmodeling is required to
identify the essentialausalstructure. For this weecommendystem dynamicdecause
it: A i se metiod thad will allow [making] all assumptidavout causal structure]
explicit and integrate tSgstemdymamiasislaogi cal an
model ing | anguage for understandingr how f ee
and howthat behaviar can be corrected, and is widely used on complex business
problems®® System dynamics can be supplemented or even replaced by other forms of
causeandeffectmodeling, such as agebased, as long as the essential feedback loop
structure isdentifiedand understood.

The fundamental principle of system dynamics stdiBse behaviour of a system
arises from its structure. That structure consists of the feedback loops, stocks and flows,
and nonlinearities created by the interaction of the phyaind institutional structure of
the system with the decisianaking processes of the agents acting witha#t.

It foll ows that iif problem solvers donodt
structure, then they don dighlywcongplexpregblerasnd t he s
will be impossible, except through long trial and error, and occasional luck.
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Calibrated simulation models

Oliva*® describes how simulationadel constructioris an iterative improvement
procesghatfollows the basic cycle dhe scientific method:

(1) State the hypothesis (what causal structure causes what behaviour)

(2) Design the experimenbyild or improvethat causal structure in the moyel
(3) Runtheexperiment to test the hypothegign the model with scenarios)

(4) Evaluatethe resultgexamine scenario behavigwompare to time series data
(5) Use the evaluation tdate a new hypothessnd start another cycle.

The cycles complete whehe modebuplicatessystembehaviour to thelesred
level of accuracyand does sasingstructurereflecing the real world At this point the
model is said to bealibrated i Mo d e | ¢ athéd plocesstofiestimating she model
parameters to obtain a match between observed and similatdd a v andisa 0
stringent test ofhe hypothess linking modelstructure taactualbehaviair.

A calibratedsimulationmodel of a complesocialsystem(such as a country or all
countries)can be used to rueasonably accurafmlicy experimentgscenarios)n
seconds. The same experiments on the actual system would take mucloitogédéong
be prohibitively expensivar in many cases befeasible Calibrated models make
impossibleexperimerd possible rapid, and cheap.

Model experimentre ul t s, combined with knowledge o
serve as reliable key input to the policy decisions making prdeéessaanagement of
complex systemshecentral purpose of calibrated simulation model$o replace
intuitive decisionmaking(due to reliance on black and grey box moylelsh decisions
grounded on the scientific methfgsing validated glass box modelSp other tool can
do this well This explains why calibrated models #ne tool of choicen countlessareas
such as fiscal policy, budget forecastingyanplanning, anaépidemiologyin
government, andtock market analysis, product marketifigancial management,
business process managemantjaerospaceéesignin the private sector.

Small incalibrated moells which are mucleasierto buildand onlyroughly
approximate time series dataealsouseful. Theyfare unique in their ability to capture
important and often counterintuitive insights relating behavio the feedback structure
of the system withdusacrificing the ability for policymakers to easily understand and
communicate those insighi®

Uncalibrated modelgaka concept modelgyesaid to begualitativeandareused
for strategic insights, such as location of low and high levgrages or as a precursor to
a calibrated modeCalibrated models amguantitativeand are used for precise policy
decisions, as well as strategic insigfigjure 5 shows a typicatell-calibrated modeft!
This modelis especiallyrelevantbecause a motlef the general problem wakeveloped
first and thercalibrated to fit a particular casehich validated the general model

The same could be done for the backsliding probkeigeneral modethatroughly
explainsthe problem as a whoigould first be developed usingaggregate¢ime series data
such as Figure &nd our four requirementds country cases arhienadded to the
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collection of calibratednodelscenariognd the model improved as necessary, the model
would more and more fitase an@dggregatéime series datéfor the right reason&? and

the explanatory power of the model would grow. Once a sufficient number of
representative cases were added, causal strivetuld become completnd correct
enoughfor a seriougolicy experimentation progranThis topic is explored further in
Conclusions.
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Figure 5. Example of a calibrated simulation model. Despite the complex behaviour of the actual
time series data (solid line), the fit to simulated behaviour (dotted line) is excellent. The problem
analysed was erosion of quality of service in service industries. A general model was developed. It
was then calibrated to fit one organization, a retail banking services unit in the U.K. Calibration
required measuring 38 model parameters, such as time to adjust labour, hiring delay, and time for
attrition. Note the well-named feedback loops, such as death spiral and false learning. This
enhances feedback loop understanding and better communicates their roles in the model.
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Analysis results

Social force diagram

Figure 6. Social force diagram of the democratic backsliding problem. What seven of the theories
of Figure 1 explain is shown. Each explains only a small piece of the puzzle. None penetrate to the
fundamental layer.

Analysis results are summarized in the social force diagram of Fégliree diagram was
developedy asking aelentlesseries of WHY questions:

1. The first WHY question: After summarizing problem symptoms laacksliding from

democracy to authoritarianismve asked: WHY do thsesymptoms occurBecause of

backsliding decisions made by politiciaBermed®d es cr i bes how fAExecut.
aggrandi zement é occurs when el ected execut.i
by one, undertaking a series of institutional changes that hamper the power of opposition
forces to chall enge e x eonsate madeduptaroiiser ences . 0O
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